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(si) Novel pharmaceutical compositions. 

A pharmaceutical preparation containing as active ingre- 
dient a compound of the formula 



CO I 




2>— S — CH 




^ or a therapeutically acceptable salt thereof in which formula 
R 1 and R 2 are the same or different and each selected 
from the group consisting of H, CF 3 , NO r , -COOCH 3 , 
— COOC 3 H 5 , alkyl containing 1-7 carbon atoms, halogen, 
alkoxy, containing 1-5 carbon atoms, and alkanoyl contain- 
ing 1-4 carbon atoms. 

R is selected from the group consisting of H, alkanoyl 



O 



a. 

LU 
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containing 1-4 carbon atoms, and carboalkoxy containing 2-6 
carbon atoms; 

and R 3 , R* and R 5 , which are the same or different, are 
each selected from the group consisting of H, CH 3 , C 2 H 5 , 
OCH 3 . OC 2 H 5 , QCH 2 CH 2 OCH^ and OCH 2 CH 2 OCH 2 CH 3 ; pro- 
vided that 

a) at least one of R 3 , fl* and R 5 is selected from the group 
consisting of CH* C 2 H 5 , OCH^ OC 2 H 5 , OCH 2 CH 2 OCH 3 , and 
OCH 2 CH 2 0CH 2 CH 3/ and 

b) when two of R 3 , R" and R s are H, then the remaining 
radical R 3 , R 4 or R 5 is selected from the group consisting of 
OCH 3 , OCaHj, OCH 2 CH 2 OCH^ and OCH 2 CH 2 OCH 2 CH 3 ; 

the use of the compounds for inhibiting gastric acid secre- 
tion; compounds included in the formula I, and processes for 
their preparation. 
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DESCRIPTION 

•5 Field of .the invention 

v 

The object of the present invention is to provide compounds 
which inhibit exogenously or endogenously stimulated gast- 
ric acid secretion and thus can be used in the treatment 
10 of peptic ulcer. 

The present invention relates to the use of a group of 
benzimidazole derivatives, or therapeutically acceptable 
salts thereof, for inhibiting gastric acid secretion in 

15 mammals and man- In a more general sense, the invention 
relates to the use of the compounds for treatment of 
gastrointestinal inflammatory diseases in mammals and man, 
including i.e. gastric and duodenal ulcer. Furthermore it 
relates to the use of these compounds for treatment of 

20 other gastrointestinal disorders, where a gastric anti- 
secretory effect is desirable i.e. in patisr.ts with 
gastrinomas and in patients with acute upper gastro- 
intestinal bleeding. The invention also relates to pharma- 
ceutical compositions containing at least one member of 

25 the said group of benzimidazole derivatives, or a thera- 
peutically acceptable salt thereof, as active ingredient. 
In a further aspect, the invention relates to new compounds, 
and therapeutically acceptable saits thereof, within the 
; said group of benzimidazole derivatives, and to processes 

30 for preparation of such new compounds. 

Prior art 

Benzimidazole derivatives intended for inhibiting gastric 
;35 acid secretion are disclosed in the British patent speci- 
fications' 1 500 043 and 1 525 958, in the US patent 
4 182 766 and in the European patent specification No. 
0 005 129. 
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The i 



invent ion 



10 



It has been found that the compounds of the formula 

.4 

,5 




S — CH 




15 



20 



and therapeutically acceptable salts thereof in which 
formula 

1 2 

R and R are the same or different and each selected from 
the group consisting of H, CF 3 , NO.,, -COOCH3," ' C0 ° C 2 H 5'" a l*yl 
containing 1-7 carbon atoms/ halogen, alkoxy' containing. 
1-5 carbon atoms, and alkanoyl containing 1-4 carbon atoms; 

R is selected from the group consisting of H, alkanoyl 
containing 1-4 carbon atoms, and carboalkoxy containing 2-5 
carbon atoms; 



25 and R 3 , R 4 and R 5 , which are the same or different, are 

each selected from the group consisting of H, CH , : c H OCH 
0C 2 H 5 , 0CH 2 CH 2 0CH 3 , and 0CH 2 CH 2 QCH 2 CH 3 , provided that ^ 



) 



a) at least one of R 3 , R 4 and R 5 is selected from the group 
consisting of CH3, C 2 H 5 , OCH3, 0C 2 H 5' °CH 2 CH 2 0CH,, and 
0CH 2 CH 2 0CH 2 CH 3 , and 

b) when two of R 3 , R 4 and R 5 are H, then the remaining 
radical R , R or R 5 is selected from the group consisting 
of 0CH 3 , 0C 2 H 5 , 0CH 2 CH 2 0CH 3 , and 0CH 2 CH 2 0CH 2 CH 3 ; 



3 
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are effective as inhibitors of gastric acid secretion in 
mammals and man. The compounds of the formula I, and 
therapeutically acceptable salts thereof, are stable in 
gastric juice, which is of importance at oral administration 

5 

Illustrative examples of the radicals in the formula I 
are : ; 

12 

Alkyl groups R and R : methyl, ethyl, n-propyl, i-propyl, 
10 .n-butyl, sec. -butyl, isobutyl, tert. -butyl, n-pentyl, 

n-hexyl, n-heptyl. It is preferred that alkyl groups R 1 
and R 2 contains 1, 2, 3 or 4 carbon atoms* The preferred 
alkyl group is methyl. 

12 • 
15 Halogen R and R : chloro, bromo, 'f luoro, iodo. The 

preferred halogen groups are chloro and bromo. 

1 2 

Alkoxy groups R and R : methoxy, ethoxy, n-propoxy, 
i-propoxy, n-butoxy, sec.-butoxy, isobutoxy, t ert . -but oxy , 
20 n-pentoxy. It is preferred that alkoxy groups R 1 and R 2 

contain 1, 2 or 3 carbon atoms. The preferred alkoxy group 
is methoxy. 

• Alkanoyl groups R, R 1 and R 2 : HC0-, CH^CO-, CH 3 CH 2 C0-, 

25 CH^ 

. . | o • - ... - 

CH 3 CH 2 CH 2 C0 ~ ' HC — c °-. The preferred alkanoyl group Rand R 2 
\ Q H 3 

is CH 3 C0. The preferred alkanoyl group R Is CH 3 C0. 

30 " * 0 0 0 

11 11 If 

Carboalkoxy groups R: CH 3 0C-, CH 3 CH 2 0-C-, CH 3 CH 2 CH 2 0-C- , 

CH- 0 0 0 

l 3 I II \ 

HC C-, CH 3 (CH 2 ) 3 a-C-, CH 3 (CH 2 ) 4 0-C- . It is preferred that 

CH 3 ' 

35 carboalkoxy groups R contains 2 or 3 carbon atoms. Thus, 
the groups . CH 3 *0C0- and CH^H-OCO- are preferred. 
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- The preferred meaning of the radical R is H. 



Preferred combinations of the radicals in the formula I, 
subject to the two provisos a) and b) given above, are 
given in Table 1 below. 

Table 1 r 



Preferred combinations of 


R 1 , R 2 , 


R, 


R 3 , R 4 and R 5 


R 1 and R 2 , 


R 


R 3 


4 ^ 
, R and R , 


the same or different if 
not indicated otherwise 




the same or different if 
not indicated otherwise 


coqch . cnnr h 
alkyl, halogen, alkoxy, 
alkanoy 1 


H 


H, CH 3 , C 2 H 5 , 0CH 3 
0C 2 H 5 , 0CH 2 CH 2 0CH 3/ 
0CH 2 CH 2 QCH 2 CH 3 


H, CD0CH 3 , CH 3 , CI, Br, 
o 3 


H 


H, CH 3 , C 2 H 5 , OCH 3 , 
□CH 2 CH 2 0CH 3 


H, COOCH 3 , CH 3 , OCH 3 , 
CH 3 C0 


H 


CH 3 , 0CH 3 


H, COOCH 3 , alkyl* 
alkoxy, alkanoyl 


H 


H, 


CH 3 , 0CH 3 , 0C 2 H 5 


H, C00CH 3 , C00C 2 H 5 , 


H 


R 3 ': 


: CH 3 


alkyl, halogen, alkoxy, 




R 4 ; 


' ° CH 3 


alkanoyl 




R 5 = 


CH 3 


H, C00CH 3/ C00C 2 H 5 , 


H 


R 3 : 


H 


alkyl, alkoxy, - 




R 4 : 


0CH 3 


alkanoyl 




R 5 : 


CH 3 


N0 2 ,. CF 3 


H - 


R 3 : 
R 4 : 
R 5 : 


CH 3 
0CH 3 

CH 3 



1 2 
R and R , 

the same or different if 
not indicated otherwise 
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3 4 5 
R , FT and R , 

the same or different if 

not indicated otherwise 



u rnnrw rnnr h 


u 
n 


R 3 - 




alkyl, alkoxy, 




R 4 : 


0CH 3 


alkanoyl 




R 5 : 


H 


H, C00CH 3 , C0QC 2 H s , 


H 


R 3 : 


__ ___ 

H 


alkyl, alkoxy. 




R 4 : 


OCH3 


alkanoyl 




R- 3 : 


H 


H, COOCH-., COOC-H,-, 


H 


R3 : 


CH 3 


alkyl, alkoxy. 


- 


R 4 : 


H 


alkanoyl 




R5 S 


CH 3 


H, COOCH,, C00C,H c , 


H 


R 3 : 


H 


alkyl, alkoxy, 


• - 


R 4 : 


CCH3, OC^Hg, 


alkanoyl 






OCH 2 CH 2 0CH 3 , 








OCH 2 CH 2 0CH 2 CH 3 






R5 : 


H 


k; cooch 3 , cooc 2 h 5 . 


H 


R 3 : 


CH 3 


alkyl, alkoxy 




R 4 : 


CH 3 


alkanyol 




R 5 : 


CH 3 


The radicals R^-and R 


^ can be bound 


to the benzimidazo le 


nucleus in any of the 


positions 4, 5 


, 6 


and 7 as depicted 



in formula I. It is preferred that R and R are in 
position 5 and/or 6. 

35 



Preferred individual compounds 
tne formula I are given in the 



amcng those included in 
following Table 2: 



Table 2 



6 
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Preferred individual compounds 

R 



R 1 • R 2 R R 3 4 4 R 5 



5 


-OCH 3 


H 




5 


-CQ0CH 3 


H 




5 


-C00CH 3 


6- 


-CH 3 


5 


-COCH3 


6- 


-CH 3 


5 


-COCH3 


H 




5 


-CH 3 


H 




5 


-COCH3 


6- 


-CH 3 


5 


-OCH3 


H 




5 


-C0CH 3 


6- 


-CH3 


5 


-C00CH 3 


6- 


■CH 3 


5' 


-COCH3 


6- 


CH 3 


5- 


--COOCH3 


6- 


■CH 3 



H . 




H 


j 


H 


ru 
UH 3 


H 


CH 3 


H 


CH 3 


H 


CH 3 


H 


• H 


H 


CH 3 


H 


H 


H 


CH3 


H 


CH 3 


H 


H 



OCH3 


>3 


OCH3 


CH3 


OCH3 




OCH3 


CH 3 


QCH 3 


CH 3 " 


OCH3 


CH 3 


CH 3 


CH 3 


CH 3 


• CH 3 


OCH3 


H 


□CH 3 


H 


CH 3 


CH„ 


0CH 3 


H 



Further preferred individual compounds are those 
exemplified in the examples given elsewhere in this 
specification. 

In the prior art cited above] no medicinal use is disclosed 
for the compounds of the formula I. Thus, the present 
invention comprises pharmaceutical compositions containing 
a compound of. the formula I or a therapeutically acceptable 
salt thereof as active ingredient, and the use of the compounds 
of the formula 1 or a therapeutically acceptable salt thereof 
for inhibiting gastric acid secretion in mammals and man. 

The compounds of the formula I wherein R 1 and R 2 are as 
defined above except CF 3 and N0 2 , R is H and R 3 , R 4 and 
R are H. CH 3 , 0CH 3# 0C 2 H 5 , 0CH 2 CH 2 0CH 3 or 0CH 2 CH 2 0CH 2 CH 3 
are generically disclosed as chemical intermediates in the 
European patent No. 0 005 129. The specific compounds dis- 
closed in the following Table 3 are disclosed in the said 
European patent Ho. 0 005 129. 
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Ta-ble 3 



Compounds disclosed in European patent no. □ 005 129. 



c 
J 


p 


R 1 




R 2 


R 3 


p 4 

H 


• R 5 


Remark 




H 


S-C0CH 3 


6-CH3 


H 


CH 3 


CH3 


base 




H 


4-CH 3 


s-ch 3 


CH 3 


H 


CH 3 


hydrochloride 




H 


5-C0CH 3 


6-CH3 


CH 3 


CH 3 


CH 3 


base 


10 


















The 


present 


invention. 


in so 


far as 


it concerns compounds 



of the formula I by themselves, their pharmaceutically 
acceptable salts, and processes for. their preparations, 
^ relates to 

i) the compounds of the formula I wherein R 3 , R 4 or R 5 
is C 2 H 5 • - 

ii) the compounds of the formula I wherein R is alkanoyl 
20 or carboalkoxy 

iii) the compounds of the formula I wherein R is H except 
the compounds wherein R, R 1 , R 2 , R 3 , R 4 and R 5 are 
combined as follows: 

25 



30 



R 1 


R 2 


R 


R 3 


R 4 


R 5 


5-C0CH 3 


B-CH 3 


H 


H 


CH 3 


CH 3 • 


4-CH3 


6-CH 3 


- H 


• CH 3 


H 


CH3 


5-C0CH 3 


6-CH3 


H 


CH 3 


CH 3 


• CH 3 



iv) the compounds' of the formula I wherein R and/or R 
are CF3 or N0 2 . 

35 

The preferred compounds within the groups i), ii), iii) and 
iv) will comprise the same compounds that are indicated as 
preferred in Table 1 and Table 2 above, subject to the 



8 
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proviso that the spacific compounds listed in Table 3 are 
excluded. 

The compounds of the formula I can be prepared by known 
5 methods such as 

A. reacting a compound of the formula 



10 




II 



15 with a compound of the formula 

R 4 

,3 



20 




III 



in which formulas R, R 1 , R 2 , R 3 , R 4 and R 5 are as defined 
previosly and wherein one of Z 1 and Z 2 is SH and- the other 



is a leaving group. 



25 



30 



35 



Examples of leaving groups Z 1 and Z 2 in the compounds 
II and III are ha logens , . pref erab ly chlorine, bromine or 
iodine, acyl radicals, for example, residues of strong organic 
sulfonic acids, for instance, of an arylsulfonic acid, for 
example, tosyloxy, or an alky lsulf onic acid, for example, 
mesyloxy; a 1 ky lme reap to groups, for example, methy lmercapto; 
alkylsulf inyl groups, for example, me thy lsu If iny 1 and the 
like. " 

1 2 

Thus, Z or" Z when designating leaving groups may be a 
reactive escerified hydroxy group. 
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9 

The reaction of a compound of formula II above with a 
compound of formula III is conveniently carried out in the 
presence of a suitable solvent that is inert under the 
reaction conditions utilized as described hereinafter. The 
5 reaction may further be carried out in the presence of a 

suitable base. Suitable bases include, for example, inorganic 
bases such as sodium or potassium hydroxide, sodium or 
potassium hydride and the like, organic bases such as.* 
tertiary amines, for example, triet hy lamine and the like. 

10 

' Suitable solvents for the above described reaction include, 
for example, alcohols, preferably lower alkanols such as, 
methanol and ethanol; mixtures of such alcohols with water, 
ethers, such as, tetrahydrof uran ; halogenated hydrocarbons, 
15 such as, methylene chloride and chloroform, and the like. 

The reaction of the compounds of formulas II and III may 
be carried out at a temperature between the ambient 
temperature and the boiling temperature of the reaction 
20 mixture. It is preferred to carry out the reaction, however, 
at a temperature at or close to the boiling point of the 
reaction mixture for the preparation of a compound of the 
formula I wherein R is H: 



25 B. reacting a compound of the formula 




wherein R and R have the same meaning as given above with 
a compound of the formula 

D 4 




V 



10 
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wherein R , R and R have the same meaning as given above, 
to the formation of a compound of the formula I wherein 
R is H; 

C. -reacting a compound of the formula 




wherein R, R and R have the meaning given above and M is 
K, Na or Li, with a compound of formula 




wherein R , R and R have the meaning given above and Z 
is a reactive esterified hydroxy group, to the formation of 
a compound of the formula I. 

The reactive esterified 'hydroxy group Z 3 may, as in the 
1 2 

case of Z and Z , be a hydroxy group esterified with a 
strong, inorganic or organic acid, preferably a hydra- 
halogen acid, such as hydrochloric acid, hydrobromic acid, 
or hydroiodic acid, or esterified with sulfuric acid or 
with a strong organic sulfonic acid such as a strong 
aromatic acid, e.g. benzenesu If on ic acid, 4 -bromobenzene- 
sulfonic acid or 4- tpluenesulf onic acid- 



11 
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D. reduction of a compound of the formula 

.4 



JFY N X-i 



I 

R 




S-CH. 




VIII 



to the formation of a compound of the formula I 



E. for the preparation of a compound of the formula I 

1 2 

wherein the radicals R and/or R is C00CH-. or C00C-,H c , 
reacting a compound of the formula 




R 
f 



S-CK 



IX 



3 4*5 1 
wherein R, R , R or R are as defined above and wherein Y 

is -C00H, or a functionally equivalent derivative thereof, 
2 ~ 

and Y is -COQH, or a functionally equivalent derivative 
thereof, or R*, with 



CH 3 0H 



or 



CH 3 CH 2 QH 



XI 



or a functionally equivalent derivative thereof, to the 
formation of a compound of the formula I wherein R 1 and/or 



R is CH 3 C00 or CH 3 CH 2 C00. 
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This reaction is an ordinary es terifica t ion which i 
carried out in customary manner. 



s 



Functionally equivalent derivatives of the hydroxy group *„ 
5 the compounds X and XI are for example halogen such as " 
CI or Br, or -N 2 . 

Functionally equivalent derivatives of the carboxyl group 

Y and Y are for example a metal carboxylate group or an 
10 activated carboxyl group, in which case the radicals Y 1 or 

Y are for example an acid chloride, an alkyl ester, an 
acid anhydride or a mixed anhydride with formic esters or 
carboxylic acids, sulphonic or inorganic esters or deriva- 
tives obtained by a reaction between a carboxylic acid and 

15 a carbodiimids or similarly functioning compounds such as 
N 2 N -carbonyldiimidazole or N-ethyl-5-pheny 1 isoxazolium- 
-3 -sulphonata, the derivative of the carboxyl group Y- 1 or 

Y being a metal carboxylate group when the hydroxyl group 
in the compounds X or XI is- replaced with halogen. A furth=r 

20 functionally equivalent derivative of the carboxyl groups 

Y and Y is the group -CN, in which case a cyanide is 
reacted with a compound of the formula X or XI with 
subsequent hydrolysis to give a compound of the formula I 
wherein R and/or R is CH-C00 or CH,CH„CQ0. 

F. for the preparation of a compound of the formula I 
wherexn at- least one of R , R and.R 5 is QCH 0C H 
0CH,CH^0CH o or OCH CH nru ru . 3 ' 2 M S' 

formula 3 2 2°CH 2 CH 3 , reacting a compound of the 




XII 



0074341 

1 3 

1 7 *3 4 

wherein" R, R and R , are as defined above and Z . Z and 

Z S represent either R 3 . R 4 and R 5 , respekt ively, or halogen 
such as CI, Br, F or I, or N0 2 , whereby at least one of 
Z 3 , Z 4 and Z 5 represents halogen or NQ 2 , with a compound of 
5 the formula 

R 6 -0-M XIII 

wherein R 6 is CH 3 ', C^Hg, CH 2 CH 2 €CH 3 or CH 2 CH 2 0CH 2 CH 3 , and N 

□ is Na, K., or Li, to the formation of a compound of the 

3 4 5 

■ formula I wherein at least one of R , R and R is 0CH 3 , 
0C 2 H 5 , 0CH 2 CH 2 0CH 3 or 0CH 2 CH 2 0CH 2 CH 3 ; 

G. for the preparation of a compound of the formula I wherein 

R 4 and R 5 is 0CH 2 CH 2 0CH 3 or 0CH 2 CH 2 0CH 2 CH 3 ^ 




XIV 



*~ 1 " 2 6 7 

wherein R, R and R are as defined above, and Z , Z and 

Z S represent either R 3 , R 4 and R 5 , respe kt i ve ly , or a 

radical 



0CH 2 CH 2 Y . XV 

6 7 8 

where Y is halogen, whereby at least one o-F Z , Z and Z 
represent 0CH 2 CH 2 Y, with a compound of the formula 

- R 7 - 0 -M " XVI 

wherein R 7 is CH 3 or CH 2 CH 3 and M is Na, K or Li, to the 
formation of a compound of the formula I wherein at least 
one of R 3 , R 4 and R 5 is OCH 2 CH 2 QCK 3 or 0CH 2 CH 7 0CH 2 CH 3 . 
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Method F and Method G reprsssnt the. known Williamson ether 
synthesis and is carried out in known manner. 

H. for the preparation of a compound of the formula I 
wherein R is H, hydrolyzing a compound of the formula 




XVII 



wherein R 1 ,- R 2 , R 3 , R 4 and R 5 are as defined above and 

Z is an alkanoyl group or a carboalkoxy group, to the 

formation of a compound of the formula I wherein R is H: - 

g 

The radical Z can be an alkanoyl group containing 1-6 

carbon atoms or a carboalkoxy group containing 2-6 carbon 
atoms . 



I. reduction of a compound of the formula 




S-CH 




XVIII 



to the formation of a compound of the formula I 



15 

J. reduktion of a compound of the formula 
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. XIX 



R 



* to the formation of a compound of the formula I. 

Depending on the process conditions and the starting materi- 
als; the end product of the formula I is obtained either as 
the free base or as a salt* Both the free base and the salts 
of the end products are included within the scope of the 
invention. Thus, basic, neutral or mixed salts may be 
obtained as well as hemi, mono, sesqui or polyhydrates . 
Acid addition salts of the new compounds may in a manner 
known per se be transformed into free base using basic 
agents such as 2lkali cr by icn exchsngs. The free bases 
obtained may also form salts with organic or inorganic acids. 
In the preparation of acid addition salts preferably such 
acids are used which form suitable therapeutically acceptable 
salts. Examples of such acids are hydrohalogen acids, 
sulfonic acid, phosphoric acid, nitric acid, and perchloric 
acid; aliphatic, alicyclic, aromatic or heterocyclic 
carboxyl or sulfonic acids, such as formic acid, acetic acid, 
propionic acid, succinic acid, glycolic acid, lactic acid, 
malic acid, tartaric acid, citric acid, ascorbic acid, 
maleic acid, hydroxyma le ic acid, pyruvic acid, phenylacetic 
acid, benzoic acid, p-aminobenzoic acid, 

p-hydroxyberizdic acid, salicylic acid or p-aminosalicylic 
acid, -embonic acid, methanesulf onic acid, ethanesu If onic 
acid, hydroxye thanesulf onic acid, et hy lenesu If on i c acid, 
ha logenbenzenesu If on ic acid, toluenesplf onic acid, naphtyl- 
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10 



15 



20 



25 



30 



sulfonic acid or sulfanilic acids; methionine, tryptophane, 
lysine or arginine. 

These or other salts of the new compounds, as e.g. picrates, • 
may serve as purifying agents of the free bases obtained. 
Salts of the bases may be formed, separated from solution, 
and then the free base can be recovered in. higher purity 
from a new salt solution. 

The starting materials utilized in the processes A-J are 
known or may, if they should be new, be obtained according 
to processes known per se . 

In clinical use the active compounds of the formula I will 
normally be administered orally, rectally or by injection 
in the form of a pharmaceutical preparation which contains 
the active component either in the form o-f free base or 
in the form cf & pharmaceutical^ acceptable, non-toxic salt, 
as described earlier, optionally in combination with a 
pharmaceutical^ acceptable carrier. The carrier may be in 
the form of a solid, semisolid or liquid diluent, or a 
capsule. These pharmaceutical preparations are a further 
object of the invention. The compounds may also be used 
without carrier material. Usually the amount of. active 
compound is between 0.1 and 99% by weight of the preparation, 
for example between 0". 5 to 20% by weight in preparations 
for injection and between 2 and 50% by weight'in preparations 
for oral administration. 

In the preparation of pharmaceutical preparations containing 
a compound of the formula I in the form of dosage units for 
oral administration, the active compound may be mixed with a 
solid, pulverulent carrier, such as lactose, saccharose , sorbi- 
tol, mannitol, a starch such as po'tatoe starch, corn starch, or 
amylopectin, cellulose derivatives or g'elatin, and may also 
include a lubricant such as magnesium stearate, calcium 
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f , 

stearate or pa ly e t hy 1 en eg lyco 1 waxes. The mixture is then 
pressed into tablets. If coated tablets are desired, a core 
prepared as described above may be coated with a concentra- 
ted sugar solution which may contain gum arabic, gelatin, 
talc, titanium dioxide or alternatively with a lacquer 
dissolved in^volatile organic solvents or- mixtures of 
solvents. To this coating various dyes may be added in order 
to distinguish tablets with different active compounds or 
with different amounts of the active compound present. 

Soft gelatin capsules may be prepared which capsules contain 
a mixture of the active compound or compounds and vegetable 
oil. Hard gelatin capsules may contain granules of the 
active compound in combination with a solid, pulverulent 
carrier as lactose, saccharose, sorbitol, mannitol, potato 
starch, corn starch, amylopectin, - cellulose derivatives 
or gelatin. 

Dosage units for rectal administration may be prepared in 
the form of suppositories which contain the active substance 
in admixture with a neutral fatty base, or they may be 
prepared in the form of gelatin-rectal capsules which contain 
the active substance in admixture with a vegetable oil or 
with paraffin oil. 

Liquid preparations for oral administration may be prepared 
in the form of syrups or suspensions, e.g. solutions contain- 
ing from 0.2% to 20% by weight of the active ingredient, the 
remainder comprising for example sugar and a mixture of 
ethanol, water, -glycerol and propylene glycol. If desired, 
such liquid preparations may contain colouring agents, 
flavouring agents, saccharin and carboxymethy Ice 1 lu lose as 
a thickening agent. 

Solutions for parenteral administration by injection may be 
prepared as sterile solution, for example in pyrogen-free 
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water of a „ ate r soluble pharmaceutical!, aC c eptable •' 

' ! CtlUe «»»«•"«•. P-ferabiy in a concentration 

iron O.Si to 105 by w=»eht Th=.= , ° n 
st = biH„- ' . «--gn>. .hese solutions may also contain 

5 ; " " bU " Sri "= -«.nt. and nay be 

5 manufactured in different dosage unit ampoules. 

The dosage at which the ective substance are administered 

" th8 ran S e from 100 to 400 m ,/ dav 

st : c 2 T: 6 ;::;: ance and int — - • ~- — 

15 The invention is illustrated by the f 0 n n • 

ay rne tollowmg examples. 

Example 1. Method A. Preparation of 2-[2-f3 «; n • , 
^^i*^^ C3,5-d lme thyl-4- 

L - UL - r i ^_o_£jj ^-benzimidazole 

20 o^Line 0 ;? 01 :! °' 3 ' S - dl ~ th ^-«--"»xy-2-c h lor».t hyl . 
* y ° ride 20 - 6 S tD - 1 of 

2S ?ml 3 m!; h CH3 TT CaPt ° b '" i ""«<>l" «« dissolved in 

was a dd"!d " " ° f 4 ' t °- 1 m ° le ' Na0H in 25 »1 H,0 ' 
was added dropwise. during 15 min Th= m i .. 2 

refiuxed durin g 6 hours where^r lt 1" ,T th ""«"- 

with 500 mi H 7 0. The resulting, " " ^ dllUtBd 

CK CI h ■ J "suiting mixture was' extracted with 

2 C1 2' dri ed and evaporated tv. _ • ^ 

0 Xized'from acetcnitrile 7ivi " th. ™ Crj '! t ' 1 - 
*°rm of free base. Vield 3 7g / W" h""" 
yield). „.p., 139 o c _ (85 ^ ° f the theoretical 



19 



Examples 2-50 



10 



The compound^ indentified by example numbers 2-50 in the 
following Tab'le 4 were prepared using the same method . of 
prepration as in Example 1. The compounds were obtained 
in the form of their free base. The compound of Example 1 
is also included in the table/ 
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Table 4 



Identifying data for compounds of the invention 
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S-CH 




Example 



no 



R" 



R - 



R5 



M . p , 
°C 



1 


5-C0CH 3 


6-CH 3 


H 


H 


CH 3 . 


CH 3 


148 


2 


5-C00CH 3 


6-CH 3 


H ; 


" H 


CH 3 


. CH 3 


125 


3 


5-C00CH 3 


H 


H 


H 


CH 3 • 


CH 3 


136 


4 


5-C0CH 3 


6-CH 3 


H 


CH 3 


CH 3 


H 


140 


5 


5-C00CH 3 * 


6-CH 3 


H 


CH 3 


CH 3 


H 


170 


6 


' 4-CH 3 


6-CH 3 


H 


CH 3 


H 


CH 3 


206 


7 


S-C0CH 3 


6-CH 3 


H 


CH 3 


H 


• CH 3 


125 


8 


5-C0CH 3 


6-CH 3 


H 


CH 3 


CH 3 


CH 3 


100 


9 


5-C0CH 3 


6-CH 3 


H 


H 


0CH 3 " 


H 


97 


10 


4-CH 3 


6-CH 3 


H 


H 


0CH 3 


H 


110 



cont. 



i 
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Examp le 












M — 

ru p - 


n o 


p 1 
R 




a 
K 




K 


p 5 

R 


c 


11 


5-C0CH-, 


6- CH 


H 


CH " 
3 


DPH 

3 


pu 
LM 3 


X J 3 . 


12 


5-C00CH, 


6-CH-, 
3 


H 


^ n 3 


H 


CH 
un 3 


130 


13 


5-C00C^ 3 


B-CH-, 
3 


H 


3 


CH-a 


CH 
Ln 3 


184 


14 


5-C00CH 3 


6-CH- 


H 


H 


□ CH 


H * 


x *t a 


15 


5-C00CH 3 


6-CH 3 


H 


H 


OC^Hg 


H 


90-94 


16 


5-C00CH- 
3 


6-CH 3 


H 


CH 3 


och^ 


M 
1 1 


160 

X u u 


17 


5-C00CH, 
3 


6- CHU 
3 


H 


CHU 
3 


0CH-, 
u 3 


CH 
Ln 3 


119 

JL. JL J 


18 


5-C00CH-, 
3 


3 


H 


H 


0CH-, 


CH 
Ln 3 


184 


19 


5-COOCH, 
3 


H 


H 


CH^ 
3 


H 


CH 3 


• 130 


20 


5-COOCH., 
3 


H 


H 




OCH 


CH 
Ln 3 


175 


21 


5-C0CH-. 

3 


H 


H 


CH^ 
3 




CH 
un 3 


122-124 


22 


5-0CH- 

3 


H 


H 


H 


0CH« 


CH * 
Ln 3 


168 

X Li U 


23 


5-0CH 3 


H 


H 


CH^. 


OCH- 
3 


CH- 
3 


110-119 


24 


5-CH 3 


H 


H 


CH 
un 3 


QCH 


CH 

3 


148 


25 


H 


H 


H 


CH 


OCH 


ru 
UM 3 


X J 


2S 


5-C1 


H 


H 


CH 


OCH 


CH 


180 

X t- w 


27 


5-CH 3 


H 


H 


H 


OC-H.OCH- 

jL 4 3 


H 


100 


2e 


5-COOC 2 H 5 


H 


H 


CH 3 


OCH- 

3 


CH- 

3 


130 


29 


5-0CH 3 


H 


H 


CH 3 


CH 3 


CH 3 


157 


30 


CH 3 • 


CH 3 


H 


CH 3 


CH 3 


H 


140 


31 


C00CH 3 


CH 3 


. H 


CH 3 


H . 


CH 3 


125 


32 


5-C(CH,)_ 


H 


H 


CH Q 
3 


0CH 3 


CH^ 
on 3 




33 


5- NO., 


H* 


H 


CH-, 

3 


OCH-, 
3 


CH^ 
un 3 




34 


5-CH-. 
3 


3 


H 


CH^. 
3 


OCH-, 
3 


CH-, 
3 




. 35 


4-CH, 

3 


6-CH-, 
3 


H 


CH^ 
un 3 


□ CH 


ru 

3 




36 


2 5 


H 


H 


CH a 
3 


0CH-, 
'3 


CH-, 
un 3 


* 


37 


5-CF, 

3 


H 


H 


CH-, 
un 3 


DPH 


ru 
LM 3 




38 


5-CH(CH 3 ) 




H 


CH 3 


0CH 3 


CH-> 
3 




39 


5-C1 


6-C1 


H 


CH 3 


0CH 3 


CH 3 




40 


5-0C 2 H 5 


H 


H 


CH 3 


0CH 3 


CH 3 




41 


5-Br 


H 


H 


CH 3 


0CH 3 


CH 3 




42 


5-0CH 3 


H 


H 


0CH 3 


H 


H 


con t . 
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Example 

no R 1 ■ R 2 R R 3 R 4 R 5 



43 


5-Cl 


H 




H 


CH 3 


CH 3 


H 


44 


5-0CH 3 


H 




H 


CH 3 


CH 3 


H 


45 


5-CH 3 


7- 


CH 3 


H ' 


CH 3 




t • 

n 


46 


5-0CH 3 


H 




H 


CH 3 


OCH3 


H 


4-7 


5-C00CH 3 


7- 


CH 3 


H 


CH 3 




H 


48 


5-C0CH 3 


H 




H 


CH 3 


CH 3 


H 


49 


5-OCH3 


H 




H 


CH 3 


0C 2 H 5 


CH 3 


50 


5-C00CH 3 


6- 


CH 3 . 


H 


H 


0CH 3 


C 2 H 



Identifying data for the compounds according to examples 
32-50 arc given in the following table 5 » 

Table 5 . NMR data for compounds of the invention 



Compound according NMR data 



"co example no 



32' ; 1.37 (s,9H), 2.26 (s,3H), 2.30 (s,3H), 

3.76. ts,3H), 4.37 (s,2H), 7.25 Ck,lH), 

7.49 (d,lH), 7.57 (d,lH), 8.30 (s,lH) 

33 2.21 (s,3H), 2.31 (s,3H), 3.75 (s,3H), 

4.77 (s,2H), 7.64 (d,lH), 8.11 Ck,lH), 

8.23 (s, 1H) , 6.36 Cd, 1H) 



con t . 
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Table 5 . NMR data for compounds of the invention, 
cont inued 



Compound according NFIR-data 
to example no. £ 



34 



2.23 (s,3H), 2.28 Cs,3HJ, 2.33 Cs,6H), 
3.75 Cs,3H), 4.33 Cs,2H), 7.29 Cs,2H), 



8.23 Cs,lH) 



2.28 Cs,3H), 2.33 Cs,3H), 2.43 Cs,3H], 
2.58 Cs,3H), 3.81 Cs,3H), 4.42 Cs,2H), 
6.92. Cs,lH), 7.29 Cs.lH), 8.36 Cs, 1H) 

1.25 Ct,3H), 2.25 Cs,3H), 2.30 Cs,3H), 
2.72 Ck,2H), 3.76 Cs,3H), 4.38 Cs,2H), 
7.02 Ck,lH), 7.35 Cd, 1H) , 7.45 Cd,lH), 

8.26 (s,lHD- 

2.31 Cs,3H), 2.35 Cs,3H), 3.84 Cs,3H), 

4.45 ( 3 ,2H), 7.51" (k,lK), 7.70 Cd,lH), 

7.92 Cd,lH), 8.38 Cs.lH) 

1.25 Cs.3H), 1.33 Cs,3H),'2.27 Cs,3H), 

2.33 Cs,3H), 3.03 Cm,lH), 3.80 Cs,3H), 

4.51 Cs,2H), 7.17 Ck.lH), 7.53 Cd,lH), 

7.58 Cd,lH), 8.36 Cs.lH) 

2.22 Cs,3H), 2.31 Cs,3H), 3.81 Cs,3H), 

4.72 Cs,2H), 7.76 Cs,2H),' 8.23 ( S ,1H) 

. 1.41 Ct,3H), 2.30 Cs,3H), 2.35 Cs,3H). 

3.82 Cs,3H), 4.10 Ck,2H),.4.39 Cs,2H), 

6.92 Ck,lH), 7.14 Cd,lH), 7.52 (d,lH). 
8. 40 Cs,lH) 



cont. 
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Table 5 * NMR data for compounds of the invention, 
continued 



Compound according NMR data 

to example no . S 



4 1 


9 1 fi 




7 9fi 




-a 

«3 « 


7 1 


f c ^H 1 




4 RR 




7 23 


i inj i 


7 


4 ^ 


f rl 1 H 1 




7.65 


(d,lH), 


6.18 


(s,iH) 








49 


Rn 


f c: ^H 1 


^ R^ 


iSj onj * 


A 


r n 


IS/ £.T\ J 9 




U « 




7 1 R 


f rl 1 


7 


7 4 


( m 9H 1 


• 


7. 53 


(d,lH) , 


8.23 


Ck,lH) 








43 


2 . 33 


t s 3H1 


2 35 


v o 9 *j n j 9 


A 
" • 


RH 


f s 2H1 




7 19 


f m 9H 1 


7 R9 


( H 1 Hi 


7 


R A 


( rl 1 H 1 




8.34 


(d, IH) 












44 


2 34 


f RH 1 


^ RR 


f c ^Wl 
v. s 9 «j n j , 


A 

*T * 


R 1 


f e 9H1 




6 . 89 


( k, IH ) , 


7 - 15 


f d IH) 


7 

/ • 


1 R 


f d IH 1 




7 .53 


(d,lH) , 


8.41 


Cd,lHJ 








4R 


9 1 fi 


f q RH 1 


9 "3R 


f c *3H 1 




R "3 


f <= *^H 1 
IS; on J , 




4 4 fi 

T ■ T U 


f Q 9H 1 


R RR 


IS; in j 9 


c 

o « 


q o 


f H 1 W 1 

lU; In J , 


• 


7.25 


(s, IH) , 


8.20 


id, IH) 








46 


2.26 


C s . 3H) . 


3 . 86 


( s 3H ) 


o * 


9 1 


f s 3H 1 




4 • 70 


( s . 2H 1 

V w ; tIJ J j 


6 87 


f m 9H 1 


7 


i n 

-L LJ 


f H 1 Ml 
v u , in j , 




7 a a 
/ . 4 O 


la, lHJ , 


o . 42 


( d, IH J 








47 


2.36 


Cs,6H) , 


2.65 


(s,3H) , 


3. 


97 


(s,3H) , 




4. 50 


(s,2H), 


7. 17 


(d;lH); 


7. 


84 


(s, IH) , 




• 8.24 


(s,lH) , 


8.41 


(d,lH); 








" 48 


2.31 


(s,3H) , 


2.34 


(s, 3H) , 


2. 


64 


(s,3H) , 




4.71 


(s,2H) , 


7.12 


(d, IH) , 


7. 


59 


(d, IH) , 




7.91 


(k, IH) , 


8.22 


(d, IH) , 


8. 


36 


Cd, IK) 



con t . 
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Table 5. NMR data for compounds of the invention, 
continued 

Compound according NftR data 

5 to example no. £ 



□ 



49 



50 



1.41 Ct,3H),. 2.27 Cs,3H), 2.31 (s,3H3, 
3.87 (s,3H)/ 3.94 Ck,2H), 4.41 is,2H}, 
6.89 Ck.lH), 7.12 Cd,lH), 7.50 Cd,lH3, 



8.35 (s,lH) 



1.17 Ct,3H)., 2.61 Ck,2H), 2.69 Cs,3H), 
3.93 Cs,6H), 4.43 Cs,2H), 7.00 (s,lH), 
7.45 Cs,lH), 8.26 Cs,lH), 8.35 Cs,lH) 



The starting materials in the examples 1-50 were prepared 
in accordance with the following: 

13 a substituted o-pheny lenediamine was reacted with 

potassium etylxanthate (according to Org. Synch. Vol. 
30, p. 56) to form a corresponding substituted 
2-mercaptobenzimidazole; 



2) 



a substituted 2-chlorome thylpyridine was prepared by 
reacting the corresponding 2-hydroxymetbylpyridine with 
t hionylchloride; 



3) a substituted 2-chloromethylbenzimidazo le was prepared by 
condensing the • o-pheny lenediamine with ch'oroace tic acid. 
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The % f o 1 lowi ng examples illustrate how the compounds of the 
formula I can be incorporated in pharmaceutical compositions 

Example 51. Syrup 

5 

A syrup containing 2% (weight per volume) of active 
substance was prepared from the following ingredients: 

2-[ 2- (3, 5-dimethyl-4-methoxy)pyridylmethylthio]- 



10 -(5-acetyl-6-methyl)benzimidazole ■ HC1 2.0 g 

Saccharin 0.5 g 

Sugar 30.0 g 

Glycerin — 5.0 g 

Flavouring agent 0* 1 g 

15 Ethanol 96% x 10.0 ml 



Distilled water (sufficient to obtain a final 

volume of 100 ml) 

Sugar, saccharin and the acid addition salt were dissolved 
20 in 60 g of warm water. After cooling, glycerin and a solu- 
tion of flavouring agents dissolved in ethanol were added. 
To the mixture water was added to obtain a final volume of 
100 ml. 

25 The above given .active substance may be replaced with other 
pharmaceut ically acceptable acid addition salts. 

Example 52 . Tablet s * 

30 2-[ 2- (3, 5-dimethyl-4-methoxy)pyridylmethylthio] - ( 5-methoxy ) - 
benzimidazole • HC1 (250 g) was mixed with lactose (175.6 g), 
potato starch (169.7 g) and colloidal silicic acid (32 g). 
The mixture was moistened with 10% solution of gelatin and 
was ground through a 12-mesh sieve. After drying, potato 

35 starch (160 g), talc (50 g) and magnesium stearate (5 g) 
were added and the mixture thus obtained was pressed into 
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tablets (lO.oom 

- — e . ub .t. ne .: ^;; c L ts b biet — -w » mi ' of 

Granules wsro „ _ 

. were prepared from 2-[2-M c ^- 

the granules were mixed with talc tU I dryin «' 
Pressed into l0 . 000 gJ and were 

a 10% alconolic . olu *;;„ rr; h ars first 

15 .^-o- solution containlnVsacl " ^ 

-«-r were used f or powdering J r ' ' ^ ^ POWd «- d 

coating was then covj^' c^,, 
polxshed with a solution of 10' £Ugar S ^ «d 

2 ° tetrachloride. 10 * c *™*"** -ax in Carbon 



25 



30 



—L^L± ^"jectinn 

2- [ 2- C3, 5-dimethvl-4- m ^*-u 

~fne thy 1 Jbenz'miw me thoxy Jpyridylmethylthio 7 - f * 

y Jben ^ mi da Zo ie hydrochloride fl .1 ^-acetyl-e- 

(0 -6 g) and ascorbic acid Co 11 * * SOdiUm ch i°ride 

Violent .amount of disM ' ^ ^ disso ^ed in 
-l"tion. This solution whi K ^ ^ 100 ^ °* 

Sfc -^i-d by heat ing at ^Vf T amP ° UleS ' WhiCh 

S wzoc -for 20 minutes. 
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Biological tests 

Gastric_acid_sscretign_inhibitin 
5 Test Method 

Chronic gastric fistula dogs (Heidenhain pouch dogs) were 
iused. Thsssdogs have been surgically provided with a gast- 
ric cannula in the pouch. Following a 4 weeks' recovery 
ID period after surgery, tests were performed once a week on 
each dog. Food and water were withdrawn 18 hours before 
each test. 

Gastric acid secretion was induced by continuous infusion 

15 of histamine at individual doses (100-3C0 jjmol/kg, h), 

resulting in submaximal secretion of gastric acid. At least 

2 hours after onset of stimulation, when the gastric acid 

secretion had reached a steady level, the test compounds . 

©* 

in the form of free base suspended in 0.5% Methocel 
20 (90 HG, 15.000, Oow Chem. corp.), were given orally by 
stomach tube. The gastric juice was collected by free 
flow from the gastric cannula in consecutive 30 minutes 
samples for 3 hours. The samples were titrated to pH 7.0 
with 0.1 fl NaOH using a Radio-meter automatic titrator. and 
25 the acid output was calculated. 

The per cent inhibition of acid secretion was calculated 
by comparing in each dog the acid output in the tests to 
the acid output in control tests when only the vehicle was 
30 given. 

The test results are given in Table 6 below. 



35 
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Table 6 



Gastric acid secretion inhibiting effect on conscious dc*s 



Test compound 




S-CH 




Dose Effect 
Cpmol/kg) Vi inhi- 
bition) 



R 1 


R 2 


R 


R 3 


R 4 


R 5 






5-0CH 3 


H 


H 


CH 3 


0CH 3 


CH 3 


2 


75 


5-C00CH 3 


H 


H 


CH 3 


0CH 3 


CH, 


8 


50 


5-C00CH 3 


6-CH 3 


H 


CH 3 


0CH 3 


CH 3 


2 


80 


5-CDCH 3 


6-CH 3 


H 


CH 3 


0CH 3 


CH 3 


2 


35 


5-C0CH 3 


H 


H 


CH 3 


0CH 3 


CH 3 


8 


90 


5-CH 3 


H 


H 




CCH 3 


CH 3 


2 


60 


5-C0CH 3 


B-CH 3 


H 


H 


CH 3 


CH 3 


8 


80 


5-0CH 3 


H 


H 


CH 3 


CH 3 


CH 3 


2 


75 



Comment to the test results 

It is seen in Table B that the tested compounds after oral 
administration exhibited a high inhibiting effect on the 
gastric secretion. 



-What we claim is: 
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1. A pharmaceutical preparation containing' as active 
ingredient a compound of the formula 



10 




or a therapeutically acceptable salt thereof, in .which 
15 formula 



R and R are the same or different and each selected from 
the group consisting of H. C F N0 . c00 

onta lnl n g 1-7 carbon atoms, halogen. aUoxy containing 
1-5 carbon atoms, and alKanoyl containing 1-4 carbon atoms; " 

R is selected from the group consisting of H, alkanoyl 
con fining 1-4. carbon atoms, and carboalkcxy containing 2-6 
carbon atoms j ' • . 

25 ' • .. • . 

' Elected"! '""f' ""^ " <««■«<*."„, each 

selected from the group consisting of. H. CH ru 0C H " or h 
. 0CH 2 CH 2 0CH 3 . and OCH^OCH^ , provided tLt^' % 

30 a) at least one of. R*. and R* selected ^ ^ " 
^C^C^c^HV^d^ 5 ; ° CH - ^••^«H i . and. 
b) when two of r3. r « d R 5 are „_ ^ the ' fining' . 

o'f DCH 1 u ■ 15 " leC£ed ^ ^ ih « consisting ' 

of OCHj. 0C 2 H 5 . 0CH 2 CH 2 0CH 3 . and OCH-^OCH^ ; 
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optionally in association with a pharmaceut ica 1 1 y acceptabls 
carrier. 

2. A pharmaceutical preparation according to claim 1, 

containing as active ingredient a compound of the formula I 
1 2 

wherein R and R are the same or different and each 

selected from the group consisting of H, C00CH 3 , m COOCjHg , 

alkyl having 1-4 carbon atoms, halogen, alkoxy having *l-3 

carbon atoms, and alkanoyl having 1-4 carbon atoms; R is H; 
3 4 5 

and wherein R , R and R are the same or different and 
selected from the group consisting of H, CH 3 , ^ 2 H S 9 0CH 3' 
□C 2 H 5 , 0CH 2 CH 2 DCH 3 , and 0CH 2 CH 2 0CH 2 CH 3 . 

3. A pharmaceutical preparation according to claim 1, 

containing as active ingredient a compound of the formula I- 

12 ' 
wherein . R and R are the same or different and each 

selected from the group consisting of H, C00CH 3 ,. CH 3 , CI, 
Br, 0CH 3 and CH 3 C0; R is H; and wherein R 3 , R 4 and R 5 . are 
the same or different and selected from the group consisting 
of H, CH 3 , 0CH 3 , and 0CH 2 CH 2 0CH 3 . * " 

* 

4. A pharmaceutical preparation according to claim 1," 

containing as active ingredient -a compound of the formula I 
1*2 

whsrein R and R are the same or different and each 
.selected -From. the group consisting of H, COOCHg. CH 3 , 0CH 3 , 
and CH 3 C0; R is H; and wherein R 3 , R 4 and R 5 are the same 
or different and 'selected from 'the group consisting of CH 3 
and 0CH 3 . • * . 

5. A pharmaceutical preparation according to claim 1, 

containing as active ingredient a compound of the formula I 
12 

wherein R and R are the same or different and each 

selected from the group-consisting of H, C00CH 3 , alkyl 

having. 1-4 carbon at.oms, alkoxy having 1-3 carbon atoms, 

and alkanoyl having 1-4 'carbon atoms; R is H; and wherein 
3 4*5 

R , R and R are the same or different and seiected from 
the group consisting of H, CH 3 . 0CH 3 ", and 0C 2 H 5 . 
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• 5. A pharmaceutical preparation according to claim 1. . - 
^containing as active ingredient a compound of the formula I 
wherein R and R are the same or different and each 
selected from the group consisting of H, C00CH 3 , C00C 2 H 
alkyl having 1-4 carbon atoms, halogen, alkoxy having 1-3 
carbon atoms, and alkanoyl having 1-4 carbon atoms; R i s H; 

and wherein R is CH ; R 4 i s pCH- and R 5 is CH, . 

J 3 

7. A pharmaceutical preparation according to claim 1, 
containing as active ingredient a compound of the formula I 
wherein R and R are the same or different and each 
selected from the group consisting of H, C0OCH 3 , C0OC_H 5 , 
alkyl having 1-4 carbon atoms, alkoxy having 1-3 

carbon atoms and alkanoyl having 1-4 carbon atoms; R is H; 

and wherein R is H, R 4 is OCH, and R 5 is-CH,. 

3 

8. A pharmaceutical preparation according to claim 1, 
containing as active ingredient a compound of the formula -I 
wherein R andR are the same or different and each 
selected from the group consisting of H, COOCH-g, COOC H 
alkyl having 1-4 carbon atoms, alkoxy having 1-3 " 5 
carbon atoms and alkanoyl having 1-4 carbons atoms; R is H; 
and whereJLn R is CH 3 , R^is 0CH 3 and R 5 is H. ' 

9-. A pharmaceutical preparation according to claim 1, 
containing as' active' ingredient a compound'- of the formula I 
wherein R and R are the same or different and. each ' 
selected from the group consisting of H, C00CH 3 ,' COOC H 
alkyl having 1-4 carbon atoms , ' alkoxy having 1-3 
carbon atoms, and alkanoyl having 1-4 carbon atoms; R is H ; " 
and wherein- R is H, R 4 is 0CH 3 and R 5 is H. ' 



10. A pharmaceutical preparation according to claim 1, 
containing as active ingredient a- compound of the formula I 
wherein R and R are the. same or different and each 
selected from the group consisting of H, C00CH 3> ' COOC H ' 
alkyl having 1-4 carbon atoms, alkoxy having 1-3 carbon ' 
atoms, and alkanoyl having 1-4 carbon atoms; R is H; and 
wherein R is CH 3 , R 4 is H and R 5 is CH- 



'3' 
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11*. A pharmaceutical preparation according to claim 1, 
containing as active ingredient a compound of the formula I 
wherein R 1 and R 2 are the same or different and each selected 
from the group consisting of H, C00CH 3 , C00C 2 H 5 , alkyl having 
1-4 carbon atoms, alkoxy having 1-3 carbon atoms; and alkanoyl 
having 1-4 carbon atoms; R is H, and wherein R 3 is~H, R 4 is 
0CH 3 , 0C 2 H 5 / OCH 2 CH 2 0CH 3 or OCH^H-jOCH^^, and R 5 is H. 

12. A pharmaceutical preparation according to claim 1, 
containing as active ingredient a compound of the formula I 
wherein R and R are the same or different and each selected 
from the group consisting of H, COOCH3, COOC^, alkyl having 
1-4 carbon atoms, alkoxy having 1-3 carbon atoms,- and alkanoyl" 
having 1-4 carbon atoms; R is H; and wherein R 3 is CH3 , R 4 is 
CH3, and R 5 is CH3 . 

13. A pharmaceutical preparation according to claim 1,. 
containing as active ingredient a compound of the formula I 
wherein R, R 1 , R 2 , R 3 , R 4 and are combined as follows . 



R 


R 2 


R 


R 3 


R 4 ' 


R 5 


.5-OCH3 


' H 


• H' 


' C . H 3 


'0CH 3 


CH 3 * 


5-C00CH 3 


H 


H ' 


.CH 3 * 


0CH 3 . 


CH 3 ' 


5-COOCH3 


6-CH3 • 


H 


CH 3 • 


OCH3 • 


CH 3 • 


5-COCH3 


6-.CH3 


H . - 


' CH 3 - 


OCH3 


CH 3 


5-COOH3 


H 


H 


CH 3 • 


• OCH3 . . 


CH 3 


5-CH 3 


H 


H 


• CH 3 


. OCH3 


• CH 3 


5-COCH3 


• 6 - CH 3 


H 


H 


CH 3 


CH 3 


5-0CH 3 


H 


H 


CH 3 


■ CH 3 


CH 3 


5-C0CH 3 


6-CH3 


H 


H 


0CH 3 


H 


5-C00CH 3 


6-CH3 


H 


.CH 3 


0CH 3 


H 


5-COCH3 


6-CH3 


H* . 


CH 3 


CH3 


' CH 3 - 


5-C0QCH 3 


6-CH3 


H 


H 


OCH3 


H 
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14. A pharmaceutical composition according to claim 1, 
containing as active ingredient a compound of the formula 




or a therapeutically acceptable salt thereof. 

15. A compound as defined in any of claims 1-14, or a 
therapeutically acceptable salt thereof, for use in inhi- 

5 biting .gastric acid secretion in mammals and man* 

16. A compound as defined in any of claims 1-14, or a thera- 
peutically acceptable salt thereof, for use in the treatment 
of gastrointestinal inflammatory diseases in mammals and man 

0 



!5 




I 



I 

30 and therapeutically acceptable salts thereof,. in which 
formula 

R 1 and R 2 are the same or different and each! selected from 
the group consisting of H,'CF 3 , NO^, -C00CH 3 , -COOC^, 
35 alkyl containing 1-7 carbon atoms, halogen, alkoxy con- 
taining 1-5 carbon atoms, and alkanoyl containing 1-4 
carbon atoms; 
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R is selected from the group consisting of H; alkanoyl 
containing .1-4 carbon atoms, and- carboalkoxy containing 
2-6 carbon atoms; 

and R , R and R , which are the same or different, are 
each selected from the group consisting of H, CH 3 , C H 
0CH 3 , 0C 2 H 5 , 0CH 2 CH 2 0CH 3 , and 0C« 2 CH 2 0CH 2 CH 3 , provided^ha t 

a) at least one of R 3 , R 4 and R 5 is selected from the group 
consisting of CH3, C^, 0CH 3 , OC^, OCH^HjOCH,. and 
0CH 2 CH 2 0CH 2 CH 3 , and 

b) when two of R 3 , R 4 and R 5 are H, then the remaining 
radical R , R 4 or R 5 is selected from the. group consis- 
ting of 0CH 3 , 0C 2 H 5 , 0CH 2 CH 2 0CH 3 , and 0CH 2 CH 2 0CH 2 CH 3 ; 
and .provided that 

c) the radicals' R/ R 1 , R 2 , R 3 , R 4 and R 5 are selected so 
that the following compounds are excluded: 

R R 1 



H ^ . 5-C0CH 3 
H 4-CH 3 - 

« 5-C0CH 3 



R 2 


R 3 


R 4 


R 5 


6-CH3 


H 


CH 3 ' 


CH 3 


6-CH3 • 


CH 3 


H 


CH3 


6-CH3 


CH 3 


.CH 3 


CH 3 



18. A compound according to claim 17 or a therapeutically 
acceptable salt thereof, wherein R is H, R 1 , R 2 , R 3 an d R 5 
are as defined. in claim 17/ and wherein R 4 is OCH,. 0C,H 
0CH 2 CH 2 0CH 3 , or 0CH 2 CH 2 0CH 2 CH 3 . . 2 5 ' 
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"19. A compound according to claim 17, and therapeutically 
acceptable salts thereof, wherein R, R*, R^, R^, R 4 and R^ 
are combined, as follows: 



•5 


R 1 


R 2 


R 


R 3 


R 4 


R 5 




5-OCH^ 


H 


H 


CH 3 


• 

OCH3 


CH 3 




5-C00CH 3 


H 


H 


CH 3 


OCH3 


CH 3 


10 


5-COOCH3 


6-CH3 


H 


CH^ 


OCH3 


CH 3 




5-C0CH 3 


6-CH3 


H 


CH 3 


• 0CH 3 


CH 3 




5-C0CH 3 


H 


H 


CH3 


• OCH3 


CH 3 




5-CH 3 


H 


H 


CH 3 


OCH3 


CH 3 




5-0CH 3 


H 


H 


CH 3 . , 


CH 3 


CH 3 


15 


5-C0CH 3 


6-CH3 


H 


H 


OCH3 


H 




5-COOCH 3 


6-CH3 


. rt - 


CH 3 


OCH3 


H 




5-COOCH 3 


6-CH3 


H 


H 


OCH3 


H 




25 • N 

H • 



or a therapeutically acceptable salt thereof. 

- • 

21 . A process for the preparation of a compound according to 
3q ' any of claims 17-20, by 
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A._rsacting a compound of the formula 

.2 




II 



with a compound of the formula 



10 



15 




III 



20 



25 



in which formula. R, R 1 , R 2 , R 3 , R A and R 5 are as deftned 
previously and wherein one of Z 1 and Z 2 is SH and the other 
of Z and Z is a leaving group; 

B. for the preparation of a compound of the .formula I wherein 
R is H» reacting a compound of the formula 
• • D 2 - 
NH. 

i- . 

IV 




1 2 • 

wherein R and R have the same meaning as given above, with a 
30 compound of the "formula 



35 



HQOC-S-CH 




wherein R 3 . R 4 and R 5 have the same meaning as given above, to 
the formation of a compound of the formula I wherein R is H; 



37 

C. reacting a compound of ths formula 
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VI 



wherein R , R and R have the meaning given above and M i 
K, Na or- Li, with a compound of formula 




VII 



wherein R , R and R have the meaning given above and Z 
is a reactive esterified hydroxy group, to the formation of 
a compound of the formula I; 

D. reduction of a -compound of the formula 




• VIII 



o the formation of a compound of the formula I; 
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E. for the preparation of a compound of the formula I 
wherein the radicals R 1 and/or R 2 is C00CH 3 or COOC H_, 
reacting a compound of the formula 3 




S-CH 




IX 



wherein R. R , R or R 5 are as defined above and wherein 
Y is^-COOH, or a functionally equivalent derivative thereof 
and Y is -C00H, or a functionally equivalent derivative 
thereof, or R 1 , with 



or 



CH 3 0H 



CH 3 CH 2 0H 



XI 



or a functionally equivalent derivative thereof, to the 
for/nation of a compound of the formula I. wherein R 1 and/or 
R is CH 3 C00 or*CH 3 CH 2 CQ0 ; " 

F. for the preparation of a compound of! the formula I 
wherein at least one of R 3 , R 4 and R 5 is Q " QC • 

□CH 2 CH 2 CH 3 or OCH^OCH^ . reacting a compound of the 
formula 





S-CH. 



'N 



XII 
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12 *3 
R and R are as defined above and 2 



wherein R, 
represent either R 
such as CI, .Br, F or I, or NO 



Z 4 and 2 5 



4 5 

R end R respectively, or halogen 



2' 



whereby at least one of 



34-5 

Z , Z and Z represents halogen or N0 2 , with a compound 
of- the formula 



R 5 -0-M 



XIII 



wherein R is CH 3 , C^, CH^h^OCh^ or CH 2 CH 2 0CH 2 CH 3 , and 
M is Na, K or Li, to the* forma t ion of a compound of the 
formula I wherein at least one of R^ 



R 4 and R 5 is OCH 



OC 2 H 5 , 0CH 2 CH 2 DCH 3 or 0CH 2 CH 2 0CH 2 CH 3 ; 



3, 



G. for the preparation of a compound of the formula I 
wherein at least one of R 3 , R 4 and R 5 is OCH 2 CH 2 DCH 3 or 
□CH 2 CH 2 0CH 2 CH 3 , reacting a compound of the formula 




S-CH 




XIV 



wherein R, R and R 
Z represent either. R 
radical * 



are as defined above, and Z 
3 4 5 
» R and* R , respectively, or a 



7? and* 



QCH 2 CH 2 Y 



XV 



where Y is halogen, whereby at least on of Z B , T 



and 



represents OCH 2 CH 2 Y, with a compound of the formula 



-0-M 



XVI 



wherein R' 



is CH 3 or CH 2 CH 3 and fl 



is Na, K or Li, to the 



formation of a compound of the formula I wherein at least 
one of R . R and -R 5 is OCH 2 CH 2 OCH 3 or QCH 2 CH 2 0CH 2 CH 3 ; " 
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H. for the preparation of a compound of the formula I whersin 
R is H, hydrolyzing a compound of the formula 




S-CH 




XVII 



wherein R 1 , R 2 , R 3 , R 4 and' R 5 are as defined above and Z 9 

is an alkanoyl group or a carboalkoxy group, to the formation 

of a compound of the formula i wherein R : is H; 

I. reduction of a compound of the formula 




1' 



JL 



S-CH 2 — 



N 
J 

0 



XVIII 



to the formation of a compound of the formula I; 
3. reduction of a compound of the formula 




XIX 



to the formation of a compound of the formula I; 
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whereafter, if desired, the compound thus obtained is con- 
verted to a therapeutically acceptable salt. 
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Claims for Austria 

1. A process for the preparation of a compound of the 
formula 




and therapeutically acceptable salts thereo-F, in which " 
formula 

1 2 

R and R are the same or different and each selected from 
the group consisting of H, CF 3 , NO^, -CQOCHg." -COOC^Hg , a 1 ky 1 
containing 1-7 carbon atoms, halogen, alkoxy containing 1-5 
carbon atoms, and alkanoyl containing 1-4 carbon atoms; 

R is selected from the group consisting of H, alkanoyl 
containing 1-4 carbon atoms, and carboa'lkoxy containing 2-6 * 
carbon atoms; " ' - . 



and R- , R and R 5 , which are the same or different; are 

each selected from the group consisting of H, CH , c H OCH * 

0C 2 H 5 , 0CH 2 CH 2 0CH 3 , and OCH^OCH^ ; provided ^that ^ ' 3 ' 

a) at least one of R 3 , R A and R 5 is selected from the grouo" 
consisting of CH^ , C 2 H 5 , OCH3, OC^; OCH CH,0CH v and 
0CH 2 CH 2 OCH 2 CH 3 . and • 

b) when two of R 3 , r 4 and R 5 are H, then the remaining 
radical R , R or R is selected from the group consisting 
of OCH3. OC 2 H 5 . 0CH 2 CH 2 0CH 3 . and OCH^OCH-^CH - 

find provided that 
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c) the radicals R, R 1 . R 2 , R 3 . R 4 and R 5 are selected so 



that 


the following 


compounds 


are 


excluded : 




R 


' R 1 


R 2 


R 3 


R 4 


R 5 


H 


5-CQCH 3 


6-CH3 


H 


CH 3 


CH 3 


H 


• 4 " CH 3 . 


6-CH3 


CH3 


H 


C ?3 


H 


S-C0CH 3 


6-CH3 


CH 3 


CH 3 • 


CH 3 ' . 



by 



15 



20 




II 



25 



with a compound of the formula 

,4 

.5 / 




Ill 



30 



in which formula R , R , R , 
previously and wherein one 
of Z and Z is a. leaving group; 



3 4 5 
R , R and R are as defined 

of Z 1 and Z 2 is SH and the other 



3 - B. for the preparation of a compound of the formula I wherein 
R is H, reacting a compound of the formula 



00 743 41 




IV 



10 



15 



• 1 2 

wherein R and R have the same meaning as given above, with a 
compound o-F the -formula 




J 



' 3 4 ' 5 

wherein R , R and R have the same "meaning as given above, to 
the formation of a compound of the formula I wherein R is H; 



C. reacting a compound of the formula 



20 



25 



30 



VI 




35 



3 4 5 * 

wherein R , R and R have, the meaning given above and Z 

is a reactive esterified hydroxy group,, to the formation of 

£ compound of the formula I; 



0. rT.auction of a compound of the formula 



t 
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R 



3 X 




VIII 



10 



to the formation of a compound of the formula !•; 



15 



20 



25 



E. Tor the preparation of a compound of the formula I 

1 • 2 

wherein the radicals R and/or R is C0QCH-. or C00C-,H 

3 2 5 

reacting a compound of the formula 




S-CH 




IX 



3 4 5 

wherein R, R , R or R are as defined above and wherein • 

Y is -C00H, 9 or a functionally equivalent* derivative thereof, 
2 

and Y is -CQOH, or a functionally equivalent derivative 
thereof, or R 1 , with ' 



3Q 



CH 3 0H 



or 



35 



CH 3 CH 2 QH 



XI 



or a functionally equivalent derivative thereof, to the 
for-elion of a compound of the formula I wherein R* and/or 
r." 1 is CH_C0O or CH^CH-tOO ; 
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F. for the preparation of a compound of the formula I 
wherein at least one of R 3 , R A and R 5 is 0CH 3 , OC^Hg, 
0CH 2 CH 2 CH 3 or 0CH 2 CH 2 0CH 2 CH 3 , reacting a compound of the 
formula 




S-CH 




XII 



15 wherein R, R and R 2 - are as defined above and Z 3 . Z 4 and Z 5 
represent either R 3 , R 4 and R 5 respectively, or halogen 
such as CI, Br, F or I, or NO:,, whereby at ieast one of 
Z , Z and Z represents halogen or NO , with a compound 



the formula 



20 



R 5 -0-M 



XIII 



25 



wherein R is CH 3 , C^H... CH 2 CH 2 0CH 3 or CH 2 CH 2 0CH 2 CH 3 , and 
M is Na, K or Li, to -the formation of a compound of the 
formula I wherein at least one of R 3 , R 4 and R 5 is OCH" " 
OC 2 H 5 . OCH 2 CH 2 0CH 3 or OCH^OCH^H ; ' 



30 



35 



G. for the preparation of a compound -of the formula I 
wherein at least one of R 3 . R 4 an d R 5 is 0CH-,CH,0CH, or 

reacting a compound of the formula 



0CH 2 CH 2 0CH 2 CH 3 




S-CH 




XIV 



0074 



~ 6 7 

wherain R, R and R are as defined above, and Z , Z at 

Z 8 represent either R 3 , R 4 and R 5 , respectively, or a 
radical 



□CH 2 GH 2 Y 

6-7 , 

where Y is halogen^ whereby at least on of 2 > Z and j 

Z represents OCh^C^Y* with a compound of the formula ! 

7' * ' 

R -0-M 

wherein R 7 is CH 3 or CH 2 CH 3 and M is Na, K or Li, to t 
formation of a compound of the formula 1 wherein at lea 
one of R 3 , R A and 'R 5 is OCH^CH^Ch^ or OCH^^OCH^C^ ; ! 



H. for the preparation of a compound of the formula I w: 
R is H, hydrolyzing a compound of the formula 



R 





S-CH. 



N 



wherein R 1 , R 2 , R 3 , R 4 and R 5 are as defined above and 
is an alkanoyl group or a carboalkoxy group, to the foi 
of a compound of the formula I wherein R is H; 



I. reduction of a compound of the formula 

„4 



R' 



\ 



N 



R 3 .X 



R" 
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to the formation of a compound of the formula I; 



3. reduction of a compound of the formula 




S-CH 



X 



N" 
□ 



XIX 



to the formation of a compound of the formula- I; 

whereafter, if desired, the compound of - the formula I thus 
obtained is converted to a therapeutically acceptable salt 



2. A process according to claim 1 for the preparation of a 
compound as defined in claim 1, or a- therapeutically 
acceptable salt thereof, wherein R is H; R 1 , R 2 , R 3 and R 5 
are as defined in claim 1; and wherein R 4 is 0CH-, QC^Hr* 
0CH 2 CH 2 0CH 3 or 0CH 2 CH 2 0CH 2 CH 3 . • 

3. A process according to. claim 1 for the preparation of 
a compound as defined in claim 1,. or a therapeutically 
acceptable salt thereof, wherein *R", R 1 , R 2 , R 3 , R 4 and R 5 
are combined as follows: 
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-1 
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R 
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P 3 
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R 4 


R 5 


5-OCH, 


H 
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CH 3 


0CH 3 


CH 3 


5-C00CH, 


H 
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CH 3 


0CH 3 


CH 3 


5-C00CH, 


6-CH 3 


•H 


CH 3 • 


0CH 3 


CH 3 


5-C0CH 3 


6-CH 3 


H 


CH 3 


0CH 3 


CH 3 


5-C0CH 3 


H 


H 


CH 3 


" 0CH 3 


CH 3 


5-CH 3 


H 


H 


CH 3 


0CH 3 


CH 3 


5-0CH 3 


H 


H 


CH 3 


CH 3 




5-C0CH 3 


6-CH 3 


K 


H 


□ CH 3 


H 


5-C0OCH 3 


6-CH 3 


H - 


CH 3 


0CH 3 


H 


5-C00CH 3 


6-CH 3 


H 


H- 


0CH 3 


H 



A process according to claim 1 for the preparation of tHe 
compound of the formula 




or a therapeutically acceptable sa'lt thereof. 
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